Humoral immune responses to model antigen co-delivered with biomaterials used in tissue engineering.
A model shed antigen, ovalbumin (OVA), was co-delivered with polymeric biomaterial carrier vehicles in C57BL6 mice to test whether the presence of the biomaterial acted as an adjuvant in the immune response towards the associated antigen. The biomaterials tested were non-biodegradable polystyrene microparticles and biodegradable 50:50 or 75:25 poly(lactic-co-glycolic acid) (PLGA) microparticles or scaffolds. For each biomaterial carrier vehicle, to assess the resulting time-dependent systemic humoral immune response towards the co-delivered OVA, the OVA-specific IgG concentration and isotypes (IgG2a or IgG1, indicating a predominant Th1 or Th2 response, respectively) were determined using ELISA. OVA co-delivered with biomaterial carrier vehicles supported a moderate humoral immune response that was maintained for the 18-week duration of the experiment. This humoral immune response was primarily Th2 helper T cell-dependent as indicated by the predominant IgG1 isotype. Furthermore, this humoral immune response was not material chemistry-dependent within the material set tested here. With the presence of the biomaterial resulting in an enhancement of the humoral immune response to co-delivered antigen, it appears that the biomaterial acts as an adjuvant in the development of an adaptive immune response to co-delivered antigen.